INTRODUCTION
Most of the recent progress in high pressure science may be attributable to the development and use of the diamond anvil cell (DAC) [1, 2] . With a table to culet tip area ratio of ~1000, pressures up to over 200 GPa can be generated by an opposing diamond anvil pair held in a simple structure that also supplies the modest closure force. Figure 1 is a generic DAC showing the backing plates, anvils, and a gasket made of a high-Z hard metal into which a sample cavity is formed. A hydrostatic-pressure medium and ruby chips, for in situ determination of P, are added to the sample [1] . The select ~ 1/3 carat, brilliant-cut natural diamonds modified with 16-sided faceting and a beveled anvil tip that are used to reach these high pressures, are about 2.6-mm thick. Attenuation of a pair of such anvils can seriously degrade Mössbauer experiments, especially for energies below ~20 keV. Experience 1 has showed that smaller, and therefore thinner diamonds break before reaching 20-30 GPa. An alternative is to remove much of the diamond in the path through drilling or perforation. This approach has been used by Bassett et al. [3] for soft x rays in DAC's up to 0.8 GPa. We also show that by using fully penetrated diamonds as a backing plate support for miniature (1/100 carat) diamond anvils, one can achieve pressures of 100 GPa, and furthermore, this combination is sturdier than the equivalent, undrilled, conventional anvil.
Many MS (mostly  57 Fe,   119 Sn, 129 I, and 151 Eu) and XRD experiments [4] have been carried out despite the attenuation of a pair of 0.3 carat anvils; however we shall show that for 57 Fe MS dramatic improvements are possible using perforated diamonds. The transmission of a pair of regular 0.3 carat (5 mm) for 14.4 keV is ~22%. With a combination of perforated diamonds and a pair of miniature anvils of 1.6mm this becomes 62%. A more detailed report of this work and its applications to other spectroscopies has recently been published [5] .
EXPERIMENTAL
Experiments were conducted to test the performance of the fully perforated anvils, designated as a diamond backing plate (DBP), combined with the miniature anvils (MA), and the partially perforated anvil (PPA), up to 100 GPa. Four 0.3-, three 0.012-, and one 0.1-carat diamond anvils of the modified-brilliant-cut design were obtained from D'ANVILS for the present work. All anvils were selected from gem quality stock with minimal internal flaws. Three of the 0.3 carat anvils, 1.6-mm high (H), 3.7-mm diam. table (T), and 1.8-mm diam. culets (C), were chosen for laser drilling. The conical holes, polished throughout, were 1-, 1.5-, and 2-mm diam. at the table (B1) and 0.3-mm diam. at the culet face (B2) (see figure 2a) . The fourth 0.3 carat anvil, with H = 2.2 mm, T = 3.7 mm, and C = 1.8 mm beveled to give a 0.2-mm flat was partially drilled, leaving a residual wall of 0.5-mm thickness under the culet with 2.0-mm B1 diam. and 0.3-mm B2 diam. (see figure 2b) . The specifications of the three miniature anvils were: H = 0.8 mm, T = 1.1 mm, and C = 0.2 or 0.3 mm.
Various combinations of regular anvil, PPA, and DBP+MA were tested using a miniature piston-cylinder DAC that has a flat and a hemispheric tungsten carbide backing plate allowing final cell alignment. The MA was centered and epoxied to the DBP. Rhenium gaskets, preindented to 25 µm and drilled to form a sample space half the culet diam., were filled with ruby chips and liquid Ar for pressure tests and with Fe foil for MS studies.
RESULTS
Except for one MA, all components survived the 100 GPa tests. Of primary interest here, we show the enhanced MS of 57 Fe in iron in a DAC with a PPA and a culet matching DBP+MA anvil. The latter is required in order to view the sample and its ruby; as the hole in the PPA is not of optical quality. These MS results (figure 3a) are compared with that using regular 0.3 carat anvils (figure 3b). The large improvement reflects improved count rate and improved "good/bad" counts in the 14.4 keV window.
It was also found that wider effective apertures were possible with the DBP+MA arrangement than with the regular anvils. DAC's with regular 0.3-carat anvils mounted on WC backing plates with an aperture greater than 1.2 mm failed to reach 40 GPa. In contrast 100 GPa pressures were reached with 1.0-2.0-mm conical apertures. Wide exit apertures are generally important, especially with MS and XRD.
Following this technological development high pressure MS with lowenergy γ-rays such as 181 Ta (6.3 keV) and 83 Kr (9.4 keV) will be possible. This also opens exciting venues for nuclear inelastic scattering using the 6.3 keV Fe K-x-rays in dedicated synchrotron beams. 
